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WHY innovation?

 th i…a growth engine

• Creates new jobs:   Start-up companies

• Maintains jobs:       Strengthening the competitive   
position of existing companies
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Innovation is not a choice

survival…..it is really a matter of
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Focus of today’s talk

• The innovative research environment
- University-industry collaboration is key

Searching luck  permission to fail- Searching luck, permission to fail

• The ”go it alone” decision – technology entrepreneurs
We need mo e hat is missing?- We need more – what is missing?

• Patents – important commercial instruments
L  l d- Lessons learned
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WHAT is innovation?WHAT is innovation?
…one of the most widespread buzzwords

Definition(s)

• OECD:   ”Product development”

h b d l f• DTU:      Research-based renewal of 
an external party’s product, 
technology or process – aimed 
t ti  dd d l  i  at creating added value in 

companies and society

…definition probably reflects where you are

…must result in (salable) product or service
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HOW do you stimulate innovation?

h   t  d fi  b t i  ti ?…..perhaps easy to define – but in practice?

Begins with: The good idea (or discovery)

C   f  h• Can come from anywhere

• Often very simpleOften very simple

• Often requires more … advanced technology/knowledge
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The innovative environment

h   l t t  d fi…..perhaps more relevant to define

• Since everybody can get a good idea

b h b bili f d d• About the probability of getting a good idea

• Can you create an environment which generatesCan you create an environment which generates

the good idea?
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What does not work?

innovation ”killers”

• Easily goes wrong if you try to manage it

…..innovation killers

Easily goes wrong if you try to manage it

too much

• Administrators and micro management

too early in the process easily results in

innovation in a ”straitjacket”

it is abo t being e cited abo t something

….straitjacket OK when you ”smell blood”…now innovation is fun

….it is about being excited about something
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Y k h t  t lk tYou know who to talk to….

…your good idea …….perhaps it is useful!

…the sooner the better
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Keep it simple…

Invention disclosures
(DTU Nanotech)
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The innovative research environment

HOW?

• Putting (the ”right”) people together

…..HOW?

• Create a cross-disciplinary ”melting pot” of strong basic 
scientific skills/competences/ p

• Building a ”talking to each other” culture 

• Leadership & visions

• Not too result-oriented research, but animated to think 
commercially
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The innovative research environment

Technology

…industry-university collaboration is key

Industry
Innovative
engineers

entrepreneurs

collaboration Animated

to think
commercially

Innovative
research

environment

+ Putting the ”right” people together

+ A cross-disciplinary ”melting pot”

+ Leadership & visions

+ A ”talking to each other” culture

University

commercially

The good
idea

+ Not too result-oriented

+ Highest international level

idea

Innovations
Can you create a research environment that
1) d t th  i ti i  d = brought to the ”market”Innovations1) educates the innovative engineer, and
2) generates the good idea?

It is about the probability

= brought to the market
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PNA - Discovery of artificial DNA

…almost by accident

University of Copenhagen Risø National Laboratory
Michael Egholm Rolf Henrik Berg
Peter E. Nielsen
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Motivation
…to obtain some level of ”control” of gene expression

Watson-Crick base pairs
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The planp
…to find a structure that showed some hint that it worked

Our wildest   
dream

Hoogsteen base pairs

dream

If PNA could 
f   t i lform a triplex
with DNA

…and then spend the next 20-30 years optimizing the structure
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BINGO!!BINGO!!

”The new molecules 
[PNA], brainchildren of 
chemists Michael 
Egholm, Peter Nielsen, 
Ole Buchardt  and Rolf Ole Buchardt, and Rolf 
Berg … has spurred a 
flurry of activity at 
biotech companies”

Science (1991) - Editorial, Science (1993)
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Case:   PNA – discovery of artificial DNA 

BIG surprise!…almost by accident

PNA Diagnostics A/S (1992)Science (1991)

University of Copenhagen Risø National Lab.
Michael Egholm Rolf Henrik BergMichael Egholm Rolf Henrik Berg
Peter E. Nielsen
Ole Buchardt

>2,500 scientific articles, >25,000 US patents (is./pend.),
7 start-ups, and products on the market (including FDA clearance)
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Electronics? Electronics? 
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Photonics? Photonics? 
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PNA - what happened?pp

…an innovative research environment?

Research enviroment

– Fruitful research environment
– Visionary leader
– Close collaborations with industry

The good idea

– Went for something interesting

– Driven by: perhaps it could be used

– BINGO! – lucky, accidentally, it was great High
ambition

& 

Searching
luck
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The innovative research environment

Technology

…industry-university collaboration is key

Industry
Innovative
engineers

entrepreneurs

collaboration Animated

to think
commercially

Innovative
research

environment

+ Putting the ”right” people together

+ A cross-disciplinary ”melting pot”

+ Leadership & visions

+ A ”talking to each other” culture

University

commercially

The good
idea

+ Not too result-oriented

+ Highest international level

idea

Innovations
Can you create a research environment that
1) d t th  i ti i  d = brought to the ”market”Innovations1) educates the innovative engineer, and
2) generates the good idea?

It is about the probability

= brought to the market
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HTF: NanoPlast – a technological platformHTF: NanoPlast – a technological platform

Vision

Revolutionize the way you 
provide functionality to 
”d il  lif ” l ti  d t  

Enhancement of 

”daily life” plastic products 
– by nanotechnology

Enhancement of 
competitive edge for 
Danish injection moulding 
industry

Budget
91 MDKK (50 MDKK from HTF)

industry

91 MDKK (50 MDKK from HTF)

Platform Leader
DTU Nanotech
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Technology entrepreneurs

Technology !!!
Industry

Innovative
engineers

entrepreneurs !!!
collaboration Animated to 

think
commercially

Innovative
research
environment

University
The good 
ideaidea

Innovations  Innovations  

18 September 2013_Rolf Henrik Berg
23 DTU Nanotech, Technical University of Denmark



Creating the initial phase

…turning on entrepreneurial …                             … ”fiery souls”

Venture Cup 2011 Venture Cup 2012 Venture Cup 2013 

Owerall Winner Category Winner Owerall Winner
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Start-upsStart ups

• 16 start-ups have emerged from DTU Nanotech over the past 12 years

C il  b d bi Blood cells analysis New

Thorion Diagnostics

Cantilever based biosensor Blood cells analysis

Planar light circuits

Nanovi A/S

Packaging

Patch Clamp Analysis

Polymer microstructures

Stamps for nanoimprint Stamps for nanoimprint 
technology Surface Enhanced Raman 

Spectroscopy

Four point probe

Treatments for intracellular
parasitic diseases

Atomic-scale modeling 
solutions

D t fit / A i A S
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We need more - what is missing?

• What is driving ”real” entrepreneurs/co-founders?

• Special challenges for technology entrepreneurs?

• Could the ”go it alone” decision be made more  attractive?Could the go it alone  decision be made more  attractive?
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Getting people to do this

…what are the drivers?

1. They must be able to see an upside:

- that they can make some money Smell blood

&
2. That they do not risk being ruined.2. That they do not risk being ruined.

…simple behavior
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d ff l ”Now I start a We live in an …OK, yes it is difficult to say: Now I start a 
company!”

We live in an 
”employee culture”

BUT: Special challenge in TECHNOLOGY start-ups

i i h h b bl O- in practice, there is another big problem: MONEY!

It easily costs DKK 10M to develop a product
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What to do in the initial phase?

…if you want to be a ”real” entrepreneur?…if you want to be a real  entrepreneur?

Your are prepared to:

• Work 24/7

• ”Live on a stone”• Live on a stone

But you don’t want to:

• Take a loan in your parents’ house (high-risk)

• Be an employee hired by investors

– because you are diluted, and not in control

18 September 2013_Rolf Henrik Berg
29 DTU Nanotech, Technical University of Denmark



d ”b lf i ”You need to ”buy yourself time”

…for example, in order to:

• Establish the Company

• Understand the Market

• Learn book-keeping

• Make a ”bird’s nest” modelMake a bird s nest  model

• Write a business plan

• Make the first contact to a company

l– a potential customer

• Try making a development agreement with a customer

– customer-funded financing

Can easily take
two years HOW??

Perhaps
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Successful

Relaunch of an alternative ”Danish” model?!
… in style with the ”Innovative Iværksættere” programme in the 90’es

The good 
Idea Your savings DKK 1.1M

Half grant
Half loan (if successful)

”Innovative 
Iværksættere”

Allowed you to   
”buy yourself time”

The ”Prepared” Entrepreneur

V k tF d
Family & 
Friends VækstFondenFriends

Højteknologi-
fonden Succes / 
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…think you be surprised how many would ”come out” based on 
DTU inventions  
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P t t  l  l dPatents – lessons learned
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Why patents?.... expensive

• Protection of an invention often required before
investing in product development (e.g. millions of 
US dollars)US dollars)

• Grants the patent owner(s) the right to exclude
others from ”make, use and sell” products based

hon the invention

• The patent owner(s) can license ”make, use and 
sell” rights under the patentse g ts u de t e pate t

A patent is a right granted on a country-by-country basis 

Note that:
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Th  PNA tThe PNA story

1991 – PNA priority application filed 24 May

1991 – First preliminary (”T”) public disclosure 17 Jun

1991 – First exclusive license granted

1991 – Science paper (”T”) published 6 Dec

1992 – PNA Diagnostics A/S

1992 – More exclusive licenses granted

so fa  so good…so far so good

18 September 2013_Rolf Henrik Berg
35 DTU Nanotech, Technical University of Denmark



27 Nov 1992 A little worried27 Nov 1992…..A little worried

Glaxo Science paper:

”A” works!
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Fortunately  ”ATCG” Nature paper accepted!Fortunately, ATCG Nature paper accepted!

Egholm M et al. Nature (1993)
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BUT…24 Jun 1993…Extremely worried!!

Glaxo PCT application:Glaxo PCT application:

”A” reduced to practiceA  reduced to practice

P io it  datePriority date:

18 Dec 1991!!
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…and stating the following:
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Our PCT: ”A” reduced to practice 
i  1992in 1992
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THANKS!THANKS!

Really appreciate your time!
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